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CLAIMS 

What is claimed is: 

1 . A synthetic multimerdc biopolymer comprising a plurality of monomeric units 
selected from the group consisting of proteins, polypeptides, nucleic acids, peptide 
nucleic acids, and combinationsNhereof; 

wherein said monomeric uWs are the same or different; 

wherein at least one of said jWality of monomeric units comprises a binding 
region for an analyte; and \ 

wherein said multimeric biopolymer changes its three-dimensional conformation 
in response to binding of the analyte to saiXbinding region. 

2. The bibpolymer of claim 1 wherein the monomeric unit which comprises the 
binding region foiSJie analyte is a protein or polypeptide. 

3. The biopolymer disclaim 1 wherein the monomeric unit which comprises the 
binding region for the analysis a nucleic acid molecule. 

4. The biopolymer of claim lSwherein the monomeric unit which comprises the 
binding region for the analyte is an akamer. 

5. The biopolymer of claim 1 wherei\the monomeric unit which comprises the 
binding region for the analyte is a peptide nucleic acid. 

6. The biopolymer of claim 1 wherein said bropolymer comprises a protein, 
polypeptide, or aptamer that changes its three-dimerWnal conformation in response to 
binding of a proton to or a release of a proton from said binding region. 

7. The biopolymer of claim 1 wherein said biopolymercomprises an enzyme that 
catalyzes a biochemical reaction which results in the formatio\of protons or hydroxide 
ions when said enzyme binds to said analyte. \ 
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8. The Oiqpolymer of claim 1 wherein said biopolymer comprises 

(a) aWein or polypeptide that changes its three-dimensional conformation 
in response to bindingbfa proton or a hydroxide to said binding region, and 

(b) a protein orVypepiide that catalyzes a biochemical reaction which 
results in the formation of protor^or hydroxide ions when said protein or said 
polypeptide binds to said analyte. 

9. The biopolymer of claim 1 wherein said biopolymer comprises a plurality of 
proteins or polypeptides or a plurality of aWners. 

10. The biopolymer of claim 1 wherein saXbiopolymer comprises from 2 to 1 0 
monomelic units. \ 

11. The biopolymer of claim ^h\rej^he^nalyte is selected from the group 
consisting of a sugar, a protein, a peL&^cjeic acid, a hormone, a vitamin, a co- 
factor, an anion and a cation. vV^/ 

12. A synthetic multimerifc biopolymer comprising a plurality of monomelic units 
selected from the group consisting of a protein, a polypeptide, a nucleic acid, and a 
peptide nucleic acid, wherein safld monomeric units are the same or different, 

wherein at least one of saidVurality of monomeric units comprises a binding 

region for an analyte, and 

wherein binding of the analyte tV said binding region results in the formation of 
protons or the transmission of a detectabl\signal by the multimeric polymer. 

13. The biopolymer of claim 12\herein said biopolymer comprises a protein or 
polypeptide that catalyzes a biochemicaheaction which results in the formation of 
protons or hydroxides when said protein orsaid polypeptide binds to said analyte 

14. The biopolymer of claim A wherein said biopolymer comprises a monomeric 
unit that transmits a detectable signaX selected from the group consisting of a fluorescent 
signal, an optical signal, an electrochemical signal, a pressure change, a dielectric 
constant change, a mass change, a volume change, and a temperature change in response 
to binding of the analyte to said binding region. 

15. A device for dispensing\substance in response to an analyte, comprising: 
(a) a substrate having ah^st one delivery chamber which contains the 
substance; and 



{PAD1141.D0C;2} 



21 



22727/04096 



(til a multimeric biopolymer which is disposed in a channel in communication 
with s^d at least one delivery chamber or in an opening to said at least one 
delivery chamber; 

whereiksaid multimeric biopolymer compres a plurality of monomeric 
units selected fro\the group consisting of proteins, polypeptides, nucleic acids, 
peptide nucleic acids^nd combinations thereof; 
wherein said monomeric units are the same or different; 

wherein at least one o^said plurality of monomeric units comprises a 
binding region for an analyte; 

wherein said multimeric biopolymer changes its three-dimensional 
conformation in response to binding ofthe analyte to said binding region; and 

wherein changes in the three dimensional conformation of the multimeric 
biopolymer regulate the opening and closing 0( the channel or the delivery 
chamber opening. 

16. The device of claim 15, wherein Wid device is a microchip, a nanochip, a 
nanovial, a microvial, microchannel, nanfochannel, a microelectromechanical system 
(MEMS), or a nanoelectromechanical system (NEMS). 



17. The device of claim 15, wfierein said substance is a therapeutic material. 



1 8 . The device of clairr 
material. 



[5, wherein the si 



Emprises a porous or nanoporous 



19. The device of claim 18, wherein said poi\m&Jbr nanoporous material is alumina or 
zeolite or titania, or silica, or zirconia. 



20. The device of claim 1 5 wherein the monomelic unit which comprises the binding 
region is a protein or polypeptide. 
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21. The device of claim 1 5 viherein the monomeric unit which comprises the binding 
region is a nucleic acid molecule! 

22. The device of claim 15, wherein the monomeric unit which comprises the binding 
region is an aptamer. 

23 The device of claim 1 5, whelein said multimeric biopolymer is covalently bound 
to a surface which defines the channel or to a coating which is disposed on a surface 
which defines the channel. 

24. The device of claim 1 5 whereih the coating is a hydrophilic substance. 



25. The device of claim 1 5 
biopolymer opens the channel or 



whereMa decrease in the size of the multimeric 



26. The device of claim 1 wh 
moveable member adapted to mo 



fron\ a positic 
the i 



eric biopolymer is in contact with a 
away from said opening and a 
position covering said opening; anc^wheiU the change in the three dimensional 
conformation of said multimeric biopolyn\er results in movement of said movable 
member. 

27. The device of claim 26 wherein th^ moveable member comprises a hydrogel 
or a rigid substance. 

28. The device of claim 15 further comprising an electronically conducting redox 
polymer in contact with said multimeric biopofymer; 

wherein the multimeric biopolymer comprises a first binding region for binding to 
an analyte which is not a proton and second binkig region for binding to a proton; 

wherein binding to the analyte which is n\t a proton to the multimeric biopolymer 
and binding of the proton to the multimeric polymVr have opposite effects on the three- 
dimensional change in conformation of the multimW biopolymer; and 



{PAD1141.D0C;2} 



23 



22727/04096 



wherein application of an electrical potential to said redox polymer results in the 
accumulation of protonfe in the microenvironment of the multimeric biopolymer, or 
removal of protdns from the microenvironment of the multimeric biopolymer. 

29. The device of claiik 28 wherein the redox polymer is blended with or covalently 
bonded to the multimeric biopolymer. 

30. The device of claim 2^wherein the redox polymer is in contact with a electron 
conductor. 

30. The device of claim 29 wherein the redox polymer is deposited on a metal 
electrode. 



3 1 . The device of claim 2$ whe&in the redox polymer is selected from the group 
consisting of consisting of p olyanilin^s, polypypoles, polythiophenes, polyindoles, and 
mixtures thereof. 



32. The device of clairr 1 5 further comprising a redox polymer in proximity to said 
multimeric biopolymer for generating protons or Hydroxide ions near the multimeric 
biopolymer and reversing the reaction whith results from binding of the analyte to the 
multimeric biopolymer, wherein said redoxVpolymer is attached to an electrode. 



33. The device of claim 15 further comprising a material capable of changing its 
shape disposed in the channel or the opening Af the delivery chamber, 

said material comprising an electronically conducting redox polymer and a 
hydrogel; 

wherein application of an electrical poten^al to said redox polymer results in a 
change in shape of the hydrogel. 



34. The device of claim 33 wherein said hydrog^ is selected from the group 
consisting of polyhydroxyethylmethacrylates. 



{PAD1141.DOC;2} 



24 



22727/04096 



35. The device of claiA 33 wherein application of a redox polymer causes said 
material capable of changiL its shape to shrink, thereby opening said at least one 
delivery chamber or charmel\or causes said material capable of changing its shape to 
swell, thereby closing said at \aX™elieUVy chamber or channel. 

36. The device of claim/ 33\wherein application of a redox polymer causes said 
material capable of changingtts slUjo^ thereby opening said at least one delivery 



chamber or channtl or caus< 



"saSdVmaterial Lpable of changing its shape to shrink, 
thereby opening said at least c tie delivery chamber or channel. 

37. The device of claim 33, wherein\aid material capable of changing its shape is in 
contact with an electrode. 

38. A device for\etecting the presence of an analyte in a medium, said device 

comprising 

a) a substrate, ^nd 

b) a multimeric bWolymer disposed on said substrate 
said multimeric biopolymer comprising a plurality of monomeric units selected 

from the group consisting of prote\s, polypeptides, nucleic acids, peptide nucleic acids, 

and combinations thereof; 

wherein said monomeric units afce the same or different, 
wherein at least one of said plurality of monomeric units comprises a binding 
region for said analyte, and 

wherein said multimeric biopolymer em\s a detectable signal when said analyte 
binds to said binding region. 

39. The device of claim 38 wherein the detectable sVal is selected from the group 
consisting a fluorescent signal, an optical signal, an electrochemical signal, a pressure 
change, a dielectric constant change, a mass change, a volum\cliange, and a temperature 

change. 
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40. A^evice for dispensing a substance, comprising 
dispensing a Substance in response to an analyte, comprising: 

(a) a\bstrate having at least one delivery chamber which contains the 
substance; anck 

(b) a multimeHc biopolymer and a hydrogel, 

wherein said ftmltimeric biopolymer and said hydrogel are disposed in a 
channel in communication with said at least one delivery chamber or in an 
opening to said at least oneMelivery chamber; 

wherein said multimerte biopolymer compres a plurality of monomelic 
units selected from the group consisting of proteins, polypeptides, nucleic acids, 
peptide nucleic acids, and combinathms thereof; 

wherein said monomelic units ate the same or different; 

wherein at least one of said pluraliW of monomeric units comprises a 
binding region for an analyte; and \ 

wherein said multimeric biopolymer releases a charged ion in response to 
binding of the analyte to said binding region; and\ 

wherein release of the charged ion cause a chWge in the pH of the 
microenvironment of the hydrogel, thereby causing the hydrog^to shrink or swell. 

41 . A synthetic multimeric biopol)\ner comprising a plurality of monomeric units 
selected from the group consisting of proteins, polypeptides, nucleic acids, peptide 
nucleic acids, and combinations thereof; \ 

wherein said monomeric units are the\ame or different; 
.wherein at least one of said plurality oftmonomeric units comprises a binding 
region for an analyte; and \ 

wherein said multimeric biopolymer amplifies changes in its three-dimensional 
conformation in response to binding of the analyte to\aid binding region. 
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